Ablation of C/EBP homologous protein attenuates endoplasmic reticulum-mediated apoptosis and cardiac dysfunction induced by pressure overload.
Apoptosis may contribute to the development of heart failure, but the role of apoptotic signaling initiated by the endoplasmic reticulum in this condition has not been well clarified. In myocardial samples from patients with heart failure, quantitative real-time polymerase chain reaction revealed an increase in messenger RNA for C/EBP homologous protein (CHOP), a transcriptional factor that mediates endoplasmic reticulum-initiated apoptotic cell death. We performed transverse aortic constriction or sham operation on wild-type (WT) and CHOP-deficient mice. The CHOP-deficient mice showed less cardiac hypertrophy, fibrosis, and cardiac dysfunction compared with WT mice at 4 weeks after transverse aortic constriction, although the contractility of isolated cardiomyocytes from CHOP-deficient mice was not significantly different from that in the WT mice. In the hearts of CHOP-deficient mice, phosphorylation of eukaryotic translation initiation factor 2alpha, which may reduce protein translation, was enhanced compared with WT mice. In the hearts of WT mice, CHOP-increased apoptotic cell death with activation of caspase-3 was observed at 4 weeks after transverse aortic constriction. In contrast, CHOP-deficient mice had less apoptotic cell death and lower caspase-3 activation at 4 weeks after transverse aortic constriction. Furthermore, the Bcl2/Bax ratio was decreased in WT mice, whereas this change was significantly blunted in CHOP-deficient mice. Real-time polymerase chain reaction microarray analysis revealed that CHOP could regulate several Bcl2 family members in failing hearts. We propose the novel concept that CHOP, which may modify protein translation and mediate endoplasmic reticulum-initiated apoptotic cell death, contributes to development of cardiac hypertrophy and failure induced by pressure overload.